The lungs are the second most common site of metastasis, and for selected patients, pulmonary metastasectomy can be a curative option. The surgical goal is complete resection with minimal parenchymal loss in order to prolong life. In well-selected cases, minimally invasive approaches can increase quality of life and offer equivalent oncological outcomes.
INTRODUCTION
The metastatic potential of malignant diseases is one of the most important challenges in cancer treatment. [1] The lungs are a frequent site of metastasis; however, complete resection of pulmonary metastases can significantly affect survival. [2] There is a survival advantage associated with isolated lung metastasis compared with other organ metastases, and pulmonary tumors respond very well to local and systemic treatment methods. [3] Although there are different opinions among oncologists and surgeons concerning the decision if and when to perform a metastasectomy, the 5 years survival rate after complete resection has been reported to be between 20% and 40% in selected patients. [4] Control of the primary tumor, and a lack of extrapulmonary metastasis, or when present, extrapulmonary metastasis that can be controlled, have been reported as important factors. [5, 6] Pulmonary metastasectomy is a well-known procedure that has been performed for many years. The prognostic factors affecting DFS include the extent of pulmonary metastasis, duration of disease-free survival, successful radical surgery, and the carcinoembryonic antigen level in colorectal cancers. [7] Most often, patients with pulmonary metastasis are asymptomatic, but occasionally cough or hemoptysis may be seen in centrally located metastases. Most are diagnosed during primary tumor staging or follow-up. Computed tomography (CT) is the preferred means of diagnosis. Positron-emission tomography/CT or bone scintigraphy may also be used. A small number of metastases, DFS for more than 36 weeks, the ability to perform a complete resection, a lack of mediastinal lymph node involvement, and negative tumor markers are good prognostic factors. Mediastinal involvement, extrathoracic metastasis, incomplete surgery, a shorter DFS expectancy, and a shorter tumor doubling time reflect a poorer prognosis.
The most important goal of surgical procedures in these cases is to achieve complete resection with minimal loss of parenchyma. Enucleation with monopolar cautery, excision using energy devices, Nd-YAG laser, wedge resection, or anatomical resection may be applied. Minimally invasive methods that have been used in recent years include classic thoracotomy and bimanual palpation with metastasectomy, and less frequently, sternotomy and bilateral intervention.
The present study was an evaluation of the methods used to treat patients with pulmonary metastasis in the clinic of one hospital and an analysis of the survival results.
MATERIAL AND METHODS
In all, 92 patients with distant organ metastasis in the lung who underwent a metastasectomy between January 2012 and December 2017 at a single hospital were identified. The median age of the 55 men and 37 women was 41 years (range: 33-67 years). Clinical follow-up data, surgical details, and pathology reports were reviewed after receiving the approval of the ethics committee. Characteristics of age, sex, tumor histology, number of metastases, operative technique, and survival time were used to group the patients.
All of the patients were referred to us by oncology clinics after systemic screenings. PET/CT was initially used by the oncology clinic to evaluate pulmonary metastases, and thorax CT was used in the following months. The quantity, distribution, anatomical localization, and operability of pulmonary metastases were evaluated. After clinical and anesthesia evaluations, patients who had no medical contraindication for surgery and were suitable for complete resection based on a surgical evaluation were operated on.
A thoracotomy was performed in 84 (91%) cases and a videothoracoscopy in 8 (9%). Thin-section helical CT determined that the patients selected for videothoracoscopy had a single peripheral metastasis. Of the thoracotomy patients, 11% (n=8) were a repeat thoracotomy procedure. Nine (10%) patients underwent a bilateral, staged metastasectomy. In patients who underwent videothoracoscopy-aided metastasectomy, wedge resection was performed using an endostapler.
In cases of metastasectomy performed with a classic thoracotomy and bimanual palpation, monopolar cautery, energy device, enucleation, and wedge resection with a stapler were used at the site of metastasis to achieve complete resection with minimal parenchymal loss. In 1 case, lobectomy was performed because the tumor was large and centralized, and attacks of hemoptysis had been observed in the patient's clinical evaluation.
In the pulmonary metastasectomies performed, the distribution of the primary tumors was: colorectal cancer (n=42; 46%), sarcomatous metastasis (n=14; 15%), breast cancer metastasis (n=7; 7%), renal cell carcinoma metastasis (n=6; 6%), malignant mesenchymal tumor metastasis (n=5; 5%), bladder tumor (n=4; 4%), testicular tumor metastasis (n=4; 4%), choriocarcinoma metastasis (n=2; 2%), malignant melanoma metastasis (n=1; 1%), and adenoid cystic carcinoma metastasis (n=1; 1%) ( Table 1 ).
An average of 4 (range: 4-8) metastatic foci were removed. When pulmonary metastases were radiologically observed, the mediastinal lymph nodes were removed, and mediastinal lymph node dissection was performed in cases with colorectal cancer metastases even if no pathological lymph nodes were observed radiologically. The analysis of the data was performed using the SPSS program and survival of the patients was assessed using Kaplan-Meier survival analysis.
RESULTS
Of the 92 patients who were enrolled in the study, 8 were symptomatic and the remaining 84 patients were asymptomatic. Chest pain was seen in 3 patients (pneumothorax), a cough in 3, and hemoptysis in 2.
The length of DFS varied according to the histopathological type of tumor: the mean for epithelial tumors was 40.1 months (range: 9-75.2 months), while it decreased to 28.2 months (range: 3-44.3 months) in cases of sarcomatous tumors, 8.3 months in germ cell tumors and 8.1 months in melanoma patients. In almost all (90%) of those with an epithelial tumor histology, and 58% of the patients with sarcoma metastasis, the DFS was less than 12 months. In all, 22 of the cases had a single metastasis, while the remainder had multiple metastatic lesions. Patients with sarcoma and germ cell tumor metastasis were more likely to have a single metastasis, whereas multiple metastatic foci were detected in 82% of epithelial tumors. Cases of a solitary metastasis, no distant metastasis, and a controlled primary cancer were found to have a significantly higher 1-year (83%) and 2-year DFS (69%) after complete resection when compared with those with multiple metastases (p<0.05).
Eighty (86.9%) patients underwent a single operation, while 10 underwent 2 surgeries, and 2 underwent 3 operations. The length of DFS did not differ significantly according to the number of operations, while mean survival time was significantly longer in patients who underwent multiple operations.
A significant difference in life span was observed in a comparison of the patients who underwent chemoradiotherapy before or after the operation and those who underwent just a metastasectomy operation. The 2-year and 5-year survival rate of the chemoradiotherapy patients was 63.9% and 21.7%, respectively, while the corresponding survival rate was 57.7% and 11.5% in the untreated cases (p<0.012).
No instance of mortality was observed during the 92 operations included in the study. Morbidity was observed in 6 patients. There were 2 cases of cardiac arrhythmia (atrial fibrillation), a prolonged air leak was detected in 2, pneumonia in 1, and pleurisy in 1. There was no significant difference in the morbidity and mortality rates between cases of videothoracoscopic or thoracotomy procedure.
DISCUSSION
Distant organ metastasis is frequently seen in advanced stage malignant disease, followed by lung metastasis. Control of systemic metastasis is still controversial, and differences can be observed, especially in oncological and surgical approaches. Patients with metastases limited to the lungs have a better prognosis than those with multi-organ metastases.
Patients with pulmonary metastases are usually asymptomatic. The metastasis is usually detected in follow-up imaging studies, and the cases are directed by oncology clinics. Follow-up usually includes a thorax CT. PET/CT is another method used for diagnosis. Lucas et al. [8] found a diagnostic sensitivity and specificity of PET in patients with pulmonary metastatic sarcoma of 86.9% and 100%, respectively. In our study, we detected that diagnosis was made using PET/CT in 45% of the cases referred by oncology clinics, while thoracic CT was used in 55%.
It has been reported that that a smaller number of metastatic nodules indicated a better prognosis. [3] Our research revealed the largest quantity of nodules was detected in cases of sarcoma, with as many as 8 nodules resected at one time. Pastorino et al. [6] found a 5-year survival rate of 43% in cases with single metastasis, while it was 27% in patients with ≥4 metastases. However, Monteiro et al. [9] and Robert et al. [5] determined no significant correlation between survival rate and the number of nodules.
The histopathological type is an important prognostic factor in the survival of patients with pulmonary metastasis. In a study of some 5200 patients, Pastorino et al. [6] indicated that germ cell tumors had the best survival rate, while melanoma cases had the worst survival rate. The mean length of survival for patients with epithelial tumors was 40 months, while it was 30 months for sarcoma, and 20 months for melanoma. [10] In our study, the length of survival was greatest in cases of epithelial tumors and lowest in cases of melanoma, which was consistent with the literature. In this country, Evman et al. [12] researched 126 metastasectomy operations and detected the greatest survival in cases with epithelial tumors.
The most common tumors in our study were epithelial tumors and they were also the group for which metastasectomy had the greatest effect in terms of DFS. As we could not obtain information about the 10-year survival rate of the patients in this study, the 2-year and 5-year survival rates were calculated. The results indicated a 2-year rate of 63.9% and a 5-year rate of 21.7% in cases of epithelial tumor, while it was 54.9% and 10.1%, respectively, in sarcoma patients. The mean DFS was 40.1 months in patients with epithelial tumors and 28.2 months in sarcoma cases. Metastasectomy contributes directly to survival, particularly in cases of epithelial and sarcomatous tumors.
Pastorino et al. [6] reported that survival was longer in patients who underwent multiple operations due to pulmonary metastasis compared with a single metastasectomy operation. In our study, the 2-year and 5-year survival rates of metastatic cases with multiple operations were found to be greater than those of cases who underwent a single operation in accordance with the literature findings.
The use of systemic chemoradiotherapy to control the disease in pulmonary metastasis patients is the basis of treatment. While the postoperative role of chemoradiotherapy is still controversial, Marina et al. [11] reported that chemotherapy administered after a complete surgical resection had demonstrated positive contributions to survival. In our study, the survival rates of the patients who received concurrent or postoperative chemoradiotherapy were significantly greater than those of the untreated patient group.
CONCLUSION
Patients with pulmonary metastasis require a multidisciplinary treatment approach. In cases without distant metastasis and in which the primary disease is under control, we believe that metastasectomy can contribute significantly to DFS if complete surgical resection is possible, and particularly in cases of epithelial and sarcomatous tumors.
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